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With one or two exceptions, the whole of the corals I have here 
attempted to describe may be found within the limits of an honr 
spent in any quarry of Wenlook shale, or limestone. The few I have 
omitted to mention have but slight points of difference, and are ac
counted rare; but from a glance at this, every reader or collector 
will acknowledge that the coral-polyp held no mean plaoe among the 
workmen of old. 

CURRENT NOTES ON MINERALOGY, LTTHOLOGY, AND 

METALLIFEROUS DEPOSITS. 

BY H. 0. SALHOH, P.G.S. 

THE October number of the "Philosophical Magazine" contains a 
notice, translated from PoggendorfTs "Annalen," by Professor 
Gustav ROB6, on the isomorphism of stannic, silicic, and ziroonio acids. 
Stannic acid (Sn) forms the mineral Cassiierite, silicic acid (Si) is 
Quartz, zirconic acid, which Rose considers to be Zr, has hitherto 
been classed as an earth or oxide, as ziroonia, with composition in, 
or £>r. The mineral zircon, hitherto held to be a silicate of sdrconia, 
must now, according to this, be merely considered as an isomorphoua 
compound of one atom of zirconic acid and one atom of silicic acid 
(2r + Si). This mineral species has always been remarkable for the 
variation of hardness and gravity in specimens from different local
ities, which according to this hypothesis may be accounted for by the 
unequal proportions of the two acids; the heavier and harder speci
mens containing the more zirconic acid, whose equivalent would be 
481*20 compared with 384*888 that of silica. In the case of a variety 
found in Russia by Hermann, composed of two atoms of 2r, with 
three atoms of Si (Sir8 Si8), the specific gravity was only 4*06, while 
that of the mineral of the ordinary composition varies from 4*5 to 4*8. 

Zirconic acid being thus established, and it being shown that 
zircon may be regarded as isomorphous with cassiterite (the ordinary 
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tin-stone or tin-ore), the former mineral is made, in the Profesor's 
reasoning, a kind of middle term to prove the isomorphism of its in-
dividual components (silicic acid and sriroonio acid), with stannic acid. 
He considers, in fact, that silicic acid may fairly be considered to be 
already found in the form of cassiterite, in zircon; and believes it 
would not be a matter for surprise to find stannic acid in the form of 
quartz. 

Dr. Genth's paper, in the September number of the "American 
Journal of Science and Arts," on the " Occurrence of Gold" is very 
suggestive. After the mass of vague verbiage with which we have 
been inflicted on this topic, it is really refreshing to find a man who, 
whether right or wrong, is at least possessed of a definite and com
prehensible idea. 

Dr. Genth maintains that the gold found in veins and alluvial de
posits has been carried there in a state of solution; and he brings the 
following instances to prove that, in those oases at least, such mnst 
have been the case. If these are accurately stated, of which there 
seems every internal evidence, this certainly cannot be questioned:— 

" a, Specimen from Whitehall, Spotsylvania co., Va., shows gold 
associated with tetradymite [telluride of bismuth], limonite [hydrous 
per-oxide of iron], and quartz. The gold is crystallized in forms be
longing to the rhombohedral system, and showing very distinctly one 
rhombohedron, scalenohedron and basal plan ;* it is coating tetra
dymite, and is evidently a pseudomorph of it. 

"6, The tetradymite of the Tellurium Mine, Fluvanna co., Va., 
and the native bismuth from the peak of the Sorato, in Bolivia, are 
frequently interlaminated with gold. 

"e, In the upper portion of the ore-bed in the metamorphic slates 
at Springfield, Carrol co., Md., which near the surface consists of 
magnetite [magnetic proto-per-oxide of iron], and at a greater depth 
of ohalcopyrite [copper pyrites] and other ores, films of native gold 
have sometimes been observed coating the cleavage-planes of the 
magnetite. On close examination it can be perceived that below the 
aim of gold the magnetite is oxidised into hydrated sesquioxide of 
iron." 

In attempting to establish an hypothesis of this kind, the greatest 

* These ore the crystalline forms of tetradymite. 
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difficulty, as Dr. Genth truly says, " presents itself on inquiring into 
the nature of the solvent." The doctor believes the noble metal was 
dissolved as terchloride of gold:—" If we remember that the decom
position of pyrites produces sulphuric acid, which, in the presence of 
the never wanting chloride of sodium and a higher oxide of manga
nese, may liberate small quantities of chlorine, the most powerful 
solvent of gold, we have at least a very plausible explanation." 

Dr. Genth'B doctrine is that the gold both of veins and alluvial de
posits is derived from the adjoining rocks, where it exists probably 
in a highly disseminated state; from these rocks it is removed in a 
Btate of solution, and precipitated in concentrated deposits in the 
veins and among the alluvial dibrit. The rock in which the metal 
most frequently occurs is diorite or greenstone [composed of ortho-
olase felspar and hornblende]. How it originally came into this 
rock is not a question entered upon; the main point being to prove 
that the gold of alluvial deposits is not derived, as is usually sup
posed, from the destruction of pre-existing quartz-veins, the faot 
being that they are both equally derivative, the original source being 
the neighbouring rock. 

There are many considerations suggested by the mode of occurrence 
of gold which weigh strongly in favour of such a suggestion. In the 
first place, gold is continually found in alluvial deposits, in consider
able sized nuggets, in districts where no veins are found. In this 
case the usual theory is that the original upper surfaces, which were 
rich in auriferous veins, have been removed by denudation, and that 
the alluvial gold is the remnant of these. But this has the disad
vantage of assuming an hypothesis, for which no good reason can be 
given, that there is some peculiar law which limits the original pro
duction of gold to the surface, and which is held, with a strange in
consistency, by the same men who fully recognize the more than 
probability of other metals being derived from beneath. Assuming 
that the gold is derived from the rock by solution, and that the veins 
are mere depositories, we have at once at least a plausible reason for 
the general occurrence of gold only near the surface. It is that the 
Bolvent of that metal is somehow or other essentially connected with 
the atmosphere; so that although gold may exist at all depths, 
scattered, highly disseminated through certain igneous rocks, it is 
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only where these rooks are subjected to a certain atmospheric decom
posing action, by which the gold is dissolved, to be subsequently re-
precipitated in a highly concentrated state, that it is found in 
appreciable quantities. This is strongly supported by the fact that 
the finding of the gold-deposits is not limited to any arbitrary depth, 
but generally extends as fer as the effects of atmospheric decompo
sition, and no further. 

The question of the origin of gold deposits by the deposition of 
the metal from solution is of oourse connected with the larger ques
tion of the origin of most veins, either of the metallic or non-metallic 
minerals, in a similar manner. Omitting Bisohofi) who may be con
sidered by some a prejudiced authority, there are many first-rate 
German mineralogists who hold the doctrine of such an origin for 
most mineral veins. This scientific infiltration doctrine must not, 
however, be confounded with a vague mining notion to the same 
effect, and which would refer such views to a connection with the 
present drainage of the country, and without any reference to an 
origin of the metals ; an opinion which sometimes takes a form as 
loose as that expressed by the Soman poet:— 

" Inque brevi spatio, qua rant efloaaa reponit 
Tempos, inexhausti eervans alimenta met&DL" 

No investigator on the subject of lithology has arrived at more 
sweeping conclusions as to the origin of rocks than M. Delesse in his 
"Etudes sur le Metamorphisme." Although M. Delesse's labours 
have been completed for more than a year, it is to be regretted that 
no complete abstract of them has been yet presented to English 
readers.* That memoir is too wide a subject to enter upon here; but 
a short reference to another paper, by the same author, in vol. zv. of 
the " Bulletin de la Soci&6 Geologique de France (p. 728), called 
" Recherches sur Torigine des Roches," in which he sums up the 
conclusions of the investigations detailed in his " Etudes" may be in
teresting to many. 

* M. Mease's memoir has been often referred to, and was particularly ably 
rammed up by the President of the Geological Society in his last anniversary ad-
drew, which should be consulted by all who wish to read a comprehensive re
new of the recent inquiries on this subject. 

VOL. III. I 
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Referring to the agents which, in the interior of the earth, may have 
aided in rendering rocks plastic, or generally tended to the develop
ment of minerals, he reduces them to four—heat, water, pressure, and 
molecular action, attributing to the first only a comparatively limited 
r6le in the formation of eruptive rocks. 

After describing what he conceives to be the action of these 
various agents, he thereon founds a classification of all eruptive 
rocks, according to their mode of origin, into the following divisions: 

I. Igneous eruptive rocks. 
II. Pseudo-igneous eruptive rocks. 
HE. Non-igneous eruptive rocks. 

I. Igneous are those which have been reduced to a state of fusion, 
or at least rendered plastic by heat. They are almost always 
completely anhydrous, with a cellular structure and a rough feel to 
the touch, their constituent minerals having a Btrongly-marked cha
racteristic vitreous aspect; they constitute the rocks regarded as 
eminently volcanic. As extreme types of this class he especially 
refers to, trachyte and dolerite.* 

II. Pseudo'igneous rocks are those that may have been reduced to 
a state of plasticity partly by igneous and partly by aqueous action. 
Water, heat, and perhaps pressure may have combined to contribute 
to this. Bocks of this class have sometimes a cellular, or even 
scoriaceous structure; but their constituent minerals have only a 
slightly vitreous aspect. They are hydrated, often containing 
zeolites, and dividing into prisms or spheroids, and are generally 
associated with igneous rocks in volcanic regions. As types of this 
class he refers to retinite (pitchstone or phonolite), basalt, and trap.f 
These two classes represent those rooks usually called volcanic 

* Trachyte is a rook containing orthoso and anorthoae felspar, ferro-magneeian 
mica, hornblende, and also quarts. By anorthoae felspar is designated, in a 
general way, all the felspar species belonging to the sixth crystalline system. 
Dolerite is an anorthoae and anhydrous lava, composed of anorthose felspar and 
aogite, with sometimes olivine, mica, and lendte. 

t Betinite consists of vitreous orthoso felspar, of ferro-magnesiaa mica, and 
also quartz rather rarely, and always a large proportion of water, which may rise 
from 10 to 100 per cent. Peohstein and phonolite are varieties of this rook. 
Basalt principally consists of aaorthose felspar, aogite, and olivine, with some
times protoxide of iron, carbonates, zeolites; and accidentally nephehne, hauyne, 
ziroon, oornndom, Ao., forming a hydrated felspathio paste. Basalt has the 
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IE The non~igneous rooks oorrespond to Lyell's plutonio rooks. 

Hair plasticity was due to the combined action of water and 

pressure, heat having only played a very secondary part in their for

mation. In them the constituent minerals are devoid of the vitreous 

aspect peculiar to the igneous rocks; and their structure is rarely 

cellular, but> on the oontrary, generally very compact. They are not 

associated with volcanic rocks, and are consequently attributable to 

an entirely different mode of origin. As types of this olass he selects 
granite, diorite, and serpentine.* 

Conclusions such as these, so strongly opposed to many of our 

preoonoeived notions, are not likely to be received in this country 

with undue favour. M. Delesse on some points surpasses Bischoff, 

tame elementary composition as dolerite, differing principally in the preeenoe of 
* certain quantity of water and volatile matters. 

Trap, properly so-called, may paaa into basalt, with which it is often associated. 
An intimate relation exiata between the two rooks, but heat only played a very 
oinor part in the formation of trap. Its base ia anorthose felspar, which ia 
generally the only mineral possible to be recognised j this is always hydrated, 
often considerably. It is rich in oxide of iron, and often contains spathio oar-
donates. Trap forms the limit of the pseudo-igneous rooks i and although it ia 
intimately oonneoted with basalt, it differs I think in having been formed in a 
hwr temperature, 

* Granite, aa a type of a large class of rooks, has almost the same mineral 
composition aa trachyte, for it contains quarts, felspars, and micas; but the 
occurrence and characteristics of these minerals are very different. Ita quarts ia 
partksnlsriy worthy of remark. In rooks of igneous origin this mineral ia often 
entirely wanting; now, in granite, on the oontrary, it is very abundant, amount
ing to even a moiety in oertain rooks, yet the total quantity of siliaio acid present 
» not greater than in trachyte t the greater abundance of free quarts being due 
to the facilities which the mode of origin of granite afforded this mineral of 
•operating itself from the magma. It must be borne in mind also that this 
quart* jg not only always crystalline, but also always hyaline. The study of the 
fcbpars of granite is also very instructive. They araorthose and anorthose, 
opaque, or at moat translucent, never vitreous, and always contain a certain 
quantity of water, usually trifling in the orthose, but varying from 2 to 100 per 
OBni hi the anorthose. The consideration of the mioas and other minerals of 
tnii rook are equally instructive in showing its aqueous origin. 

Diorite has a very simple mineralogioal composition, being essentially formed 
of anorthose and hornblende, with, at times, protoxide of iron, sphene, ferro-
magnesian mica, and, accidentally, garnet. Diorite greatly approaches granite 
m its nuneral composition. Its metamorphism ia analogous, and the one may 
paw insensibly into the other. Diorite may be considered aa formed under oon-
ditiong mtermediate between those that have produced trap and granite. 

Serpentine has hitherto, of all the eruptive rooks, been the most enigmatical. 
Iti mineralogioal characters are BO well known, that it is unnecessary to repeat 
tb*m; but it is particularly distinguished by its huge per centage of witter, 
^Ting from 18 to 100 per oent In this rook all effects of heat have entirely 
^Weared, and ita plasticity can soaroely be attributable to any other causes 
wan water and pressure. 
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and indeed most modern investigators, in the sweeping nature of 
the power he attributes to aqueous action. He may, in some degree, 
exaggerate this; but it is useless to close our eyes to the evidences 
of the great revolution in opinion, which has recently taken place on 
the Continent on the subject of the origin of rocks. The doctrine 
of the force' of pure igneous causes, such as students will find in 
almost every English text-book, has now only a minority of sup
porters in Germany and France. Wide differences of opinion, how
ever, yet exist, which may be expected to give rise to prolonged 
investigations and discussions. 

The following epitome of some of M. Delesse's more general views 
will give a notion as to the mixed nature of the causes to which 
rooks owe their origin:— 

" The problem of the origin of eruptive rocks is one of the most 
complex in geology, and has given rise to interminable discussions, 
in which the most opposite systems have seemed in turns to triumph. 
These revulsions in opinion, sometimes very sudden, are to be attri
buted to the exclusive importance attributed to one or the other 
agents which have aided in the formation of rooks. In popular 
language it is said that no two things can be more opposed than fire 
and water; but in nature no such antagonism exists, these two agents 
often acting together. This should be always borne in mind in any 
inquiries into the origin of rocks. When therefore we speak of an 
igneous or an aqueous rock, we do not mean to restrict these terms 
to their exact sense; we must necessarily attribute to them a mean
ing different from that of common language. When we Bay a rock 
is of igneous origin, we do not necessarily say that it has been re
duced to a state of fusion by heat alone: similarly, speaking of an 
aqueous origin, we by no means limit the causes to the unique action 
of water. In speaking, therefore, of a cause, it must always be un
derstood that it is only referred to as the principal agent of forma
tion. Of the causes referred to—heat, water, pressure, and molecular 
actions—one may have played a preponderant, but rarely an exclusive 
part. Molecular action, also, it should be borne in mind, must only 
be considered as a secondary cause, for it seems to have been induced 
either by heat, water, or pressure. Electricity itself, which accom-
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panies and causes this molecular action, seems to result from these 

primary causes. As, therefore, on the whole, the chemical and 

mineralogies! composition of rocks varies little, and as it is easy to 

see that one and the same mineral may have had, at times an aqueous 

origin, at times an igneous one, we have no reason to be surprised if 

it is not always possible to trace the rigid limit between rocks which, 

at first sight, seem the most opposite, such as those engendered by 

heat or by water." 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

GEOLOGICAL SOCTBTT OF LOKDOB, January 4, I860.—Prof. J. Phillips, 
President, in the Chair. 

The following communications were read:— 
1. " On the Flora of the Silurian, Devonian, and Lower Carboniferous For

mations." By Prof, H. E. Goeppert, For. Mem. G.8. 
2. "Onthe Freshwater Deposits of Bessarabia, Moldavia, Wallachia, and 

Bulgaria." ByCapt. T. Spratt, B..N., C.B., F.B..S., F.G.S. 
3. "On the Rhizopodal Fauna of the Mediterranean compared with that of 

some of the Italian and other Tertiary deposits." By T. Rupert Jones, F.G.8., 
and W. K. Parker, Mem. Micr. Soc. 

The authors presented an extensive table of the Species and varieties of re
cent Feramntfera from several localities in the Mediterranean (worked out 
from material gathered and dredged by Capt. Spratt, Mr. Hamilton, Prof. 
Meneghini and other friends), and of the fossil forms from the Tertiary deposits 
of Malaga (Spain), Turin, Sienna, Palermo, and Malta (communicated by Prof. 
Ansted, Prof. Meneghini, and the Marchese C. Strosri, or supplied from the 
Society^ Museum); also the fossil Foraminifera from Baljik supplied by Capt. 
Spratt, and those of the Vienna Basin as elaborated by D'Orbigny, Czjeck, and 
Kenss. The recent Foraminifera, tabulated in eleven columns, were illustrative 
of the range of the respective species and varieties in different eones of sea-
depth, from the shore to one thousand seven hundred fathoms, and of the rela
tive size of the individuals, and of their proportional paucity or abundance. 
Among the seventeen columns of fossil Foraminifera, some were very rich in 
species and varieties, especially in the case of the Siennese clays, the Malaga 
day, and the Vienna basin. From the evidence afforded by the comparison of 
the fossil with the recent Foraminifera, the Siennese blue clays of S. Cerajolo, 
S. Donnino, S, Lasaro, and Coroncino were regarded as having been deposited 
in various depths of from forty to one hundred fathoms; so also the clay-beds 
of Malaga and of the Vienna basin. A blue clay from S. Quirico was probably 
formed in about two hundred fathoms; a blue clay from Pescajo, on the con
trary, was the deposit of a shallow estuary. A sand from Pienza, and others 
from Montipoli, Castel'Arquato, and San Frediano, contain Jmpkutegina, 
a»d were probably deposited in from ten to twenty fathoms water. As the 
d*piutefftna appears now to be extinct as regards the Mediterranean, these 
Amphistegina-beds, and others at Palermo and in the Vienna Basin, may be of 
miocene age. Another Siennese clay from Monti Arioso is of shallow water 




